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Abstract 

This article presents the results of research to explore the nature of changes in skills over a fifty year 
period spanning the life of Information Systems model curricula. Work begun in 1999 was expanded 
both backwards in time, as well as forwards to 2012 to define skills relevant to Information Systems 
curricula. The work in 1999 was based on job ads from 17 major national newspapers. The ~3000 
ads enabled generation of 37 skills and defined major areas of skills: software development, web 
development, database, operating systems and telecommunications, strategic organizational 
development, interpersonal and team skills, and project management. During the development of this 
research a ninth skill area was added: information and security assurance. The original 37 skills had 
been expanded to 69 skills, and within this effort, 69 additional skills were added. Analysis of the 
skills as of today suggested elimination of retired (24) and too new (13) skills. Of the remaining skills 
a set (35) of skills was common to all curricula, a large set of current skills (64) was abandoned by IS 
2010 which added new skills (2). Deletion of programming as a requirement of IS 2010 accounts for 
a significant proportion of deletions. 
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1.0 Introduction 

The ACM, the Association for Information 
Technology Professionals (AITP), formerly the 
Data Processing Management Association 


2002, IS 2010, AITP Model Curriculum, ACM Model 


(DPMA), and more recently the Association for 
Information Systems (AIS) have taken the task 
of developing curricula for information systems 
for the past fifty years. 
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By the late 1960s it was recognized that 
computers were going to play a very important 
role in business and industry, and there would 
also be a need for a highly trained work force. 
Likewise, it became apparent that there were 
significantly different interests in the nature of 
the needs for academic curricula. 

Initial studies funded by the NSF were carried 
out by an ACM committee. The committee 
became known as the Committee on Computer 
Education for Management. Its work, 
"Curriculum Development in Management 
Information Systems Education in Colleges and 
Universities." was published in November 1965 
(ACM, 1965). It became very clear to the 
committee that considering the program as an 
extension of the computer science curriculum 
would not solve the problem. 

The ACM developed Curriculum 1968 for 
Computer Science (ACM, 1968), and a different 
group within the ACM developed model curricula 
for information systems for graduate programs 
(Ashenhurst, 1972) and for undergraduate 
programs (Couger, 1973). 

Teichroew (1971) originally identified the need 
for information systems professionals: he cited 
department of labor figures that there would be 
a need for systems analysts (165,000) and 
computer programmers (154,000) over the 
subsequent five year period extending through 
the mid 1970s. He also established that there 
was inadequate preparation by academia, and a 
lack of clarity in communicating the needs 
expressed by business managers. He further 
recognized there was a lack of agreement 
regarding an expressed body of knowledge. It 
was further recognized that much of the 
education relating to the business application of 
computing was being provided by vendors. 

All of the IS curriculum models have as a 
common goal to provide advice for college and 
university faculty that will guide the preparation 
of graduates. These graduates will be better 
prepared to enter the work force successfully. 
To clarify the expectations for graduates, all of 
the models present a conceptual framework of 
the exit level characteristics. Ashenhurst (1972) 
describes the characteristics of people, models, 
systems, computers, organizations, and society.. 
Appendix Table 1 is a presentation of this 
material. You will notice the use of learned 
capability verbs (knowledge, ability) to explain 
the depth of knowledge expected. Similar 
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writing has been used in the subsequent models 
expressing as learning outcomes. 

In this paper, our goal was to find a way to 
compare the model curricula. While the goals of 
the curricula may seem very similar, the detailed 
skill requirements have evolved over 50 years. 
Some issues remain unchanged: for example, 
programmers and analysts are still outputs from 
most of the model curricula. Likewise, the 
demand for our graduates has remained high 
since the very beginning of the discipline. While 
some of us may remember a heavy focus on 
accounting information systems, since the 
beginning there has been a much broader 
organizational focus. Dramatic changes 
occurred with the introduction of machines: 
mini-computers in the 1970s, pcs in the 1980s, 
and, more recently, PDAs. This brought 
computing into the realm of almost everyone in 
the developed world. The technology also went 
from individual stand along machines in the 50s 
and 60s to the ubiquitous connectivity we have 
today. These changes have had dramatic 
impacts on the information systems community 
on how we develop and deploy systems today. 

Yet, because of the focus of information 
technologies enabling people to do their work, 
and thereby creatively support organizational 
success we find many similarities over the fifty 
year span. In order to try to find a consistent 
way to compare the various models we decided 
to examine the skills enabled by the various 
models. Haigood(2001), Landry(2000) , and 
Colvin (2008) examined approximately 3000 job 
ads in 17 major national newspapers. Using a 
qualitative research technique of aggregating 
skill words associated with the ads and produced 
a list of about 50 skills. Surveys of faculty 
members in the US along with a factor analysis 
revealed that 37 of the skills were related to 8 
factors. As it turns out, the 8 factors related to 
the exit characteristics expressed in IS'97 
(Couger et al, 1997). These skill categories 
included: software development, web 

development, database, operating systems and 
telecommunications, strategic organizational 
development, interpersonal and team skills, and 
project management. The same 37 elements 
were re-surveyed in 2007 and were found to be 
almost identical in identifying the same 8 
factors, and skill depths found (Landry, 2000; 
Colvin 2008). The skills are not product specific; 
but rather they are general in nature. 
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Since 2000 we have updated these skills with 
increasingly more current information by 
analysis of the curricula of IT (2008) and the 
ACM/AIS groups. We also have added material 
based on the DAMA body of knowledge 
(Henderson, et al 2004; Longenecker, et al, 
2006), and the Department of Defense NICE 
specification (NICE, 2010, 2012). As a direct 
result of studying the NICE skill set, we added a 
skill category in Information Assurance and 
Security. . The result of these additions 
produced an expanded list with 69 skills 
compatible with current documents. 

2.0 METHOD OF STUDY 

The following model curricula were included in 
this study: IS'72 (Teichroew, et al, 1971; 
Ashenhurst, 1972; Couger, 1973), IS'81 

(Nunamaker, et al, 1982), DPMA '86 (DPMA, 
1986), IS'90 (Longenecker, et al, 1991a, 1991b, 
1991c), IS'97 (Longenecker et al, 1995; 

Gorgone, et al, 1995; Davis, et al 1997; Couger 
1997), IS 2002 (Gorgone, et al, 2003), and IS 
2010 (Topi, et al 2010). In our work here we 
did not report separately on IS'97 since it was 
totally included within IS2002. 

For all elements mapped we used the skill depth 
criterion established in IS'90 (Longenecker, et 
al, 1990) and utilized in subsequent models. The 
criterion was based on the Bloom (1956) task 
force which described a taxonomy of cognitive 
skills. The Bloom task force was trying to utilize 
a uniform method for describing learning 
objectives. The IS'90 modification to Bloom's 
taxonomy split the first level into two 
categories: 

Level Meaning 

1 Recognize 

2 Differentiate 

3 Use (or translate, explain) 

4 Apply (without direction or hints) 

IS'97, IS 2002, and IS 2010 present a table that 
contains examples of the use of learned 
capability verbs characteristic of knowledge 
specifications at each level. We utilized our 
understanding of these tables to grade the 
complexity of the curriculum learning outcomes, 
or equivalent. 

Not all items mapped exactly, so we found it 
necessary to add new skills to our initial list. 
The revised list added 69 newly written skills 
giving a total of 138. Skills were added to this 
list because of a lack of fit to the original 69 
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skills. As new skills were added, we went back 
through all of the curriculum models used and 
made additional mappings for the newly 
abstracted skills if that seemed necessary. 

A criterion for mapping a skill to a curriculum 
was that there had to be a learning outcome (or 
equivalent, e.g. learning unit) that specified the 
requirement for that skill as a course outcome. 
That is, general pronouncements about the 
nature of the curriculum were not used, unless 
they were codified in learning outcomes. 

3.0 RESULTS 

Appendix 2: Table 2 and Appendix 3: Graphs 
summarizing the same information is summary 
of all of the curriculum mappings to the skill 
sets. The left set of columns show the mapped 
result from the various curricula reviewed. The 
right set of columns is the skills. The skills are 
presented as a three level hierarchy. The 
categories of sub-skills were described in Landry 
(2000). A new category 1.5 was added due to 
the increasing awareness that information 
security assurance is becoming of increasing 
importance for information systems (Dhillon, 
2007; Whitman, et al 2007, 2010, 2012). The 
sub-skills in this area are based on statements 
within the NICE objectives for professionals 
(NICE, 2011). 

Subsequently, we broke the skills into categories 
base on their historical placement in the various 
curricula. Table 3 shows the result of this 
analysis. Categories A through G were created, 
and tabulated for each category: 

A. 21 skills relatively common to all models 

B. 14 skills relatively common to later models 

C. 53 skills relatively common to later models 
yet were dropped by IS 2010 

D. 11 skills relatively common to all models 
except dropped by IS 2010 

E. 24 skills relatively common to earlier models 
but dropped in all later models 

F. 2 Skills added uniquely in IS 2010 

G. 13 Skills based on NICE (2012) 
specifications but not in any curriculum 
model 
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In order to begin to understand the current 
situation, we grouped some of the above 
categories: 

138 Total Number of Skills 
24 Retired Skills (E) 

13 New Skills not in any model (G) 

101 Active Skills 

21 Skills mostly in all programs (A) 

14 Skills added in later models (B) 

65 Skills Current Through 2010 
53 Later skills, dropped by IS 2010 (C) 

11 All models, dropped by IS 2010 (D) 

2 Skills New from IS 2010 (F) 

0 All Skills Accounted 

It makes sense for the Skills in Category E s to 
become extinct. They were based on support for 
very different types of computers than those in 
use today. They relate specifically to problems 
that had to be solved to make old mainframe 
computers work. 

Category G skills are sufficiently new that there 
has not been time for curriculum writers to 
include them in newer models. Since security 
issues are being recognized only currently, it 
seems that it is a matter of time before such 
specifications will emerge. However, for today 
skills categories E and G reflect skills that are 
not immediately relevant. This leaves 101 skills 
for consideration. 

It might be argued that Categories A, B, and D 
(46 skills) have always been relevant in IS 
curricula, except that Category D (11 skills) 
were dropped by IS 2010. 

In addition, Categories C (53 skills) and D (11 
skills) are arguably still considered relevant; 
however they were not included in IS 2010. 
These 64 skills represent a very considerable 
contraction of focus in information systems 
curricula. Of these skills Applications 
Development represents almost 'A of the skills 
that were not included. 

An inspection of 240 business school information 
systems curricula (Apigian, 2010) found that a 
significant majority of IS programs offered 
courses with titles similar to: 

Fundamentals of IS 

Data and Information Management (database) 
Systems Analysis and Design 
IT Infrastructure (network communications) 
Application Development (programming) 
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Interestingly, 99% percent of schools offered 
one or more courses in programming thus the 
lack of its inclusion in IS'10 is a significant 
change. This is one of the skills may be 
questionable. 

The work of Apigian and Gambill (2010) 
represents a reasonable way of formulating an 
update to the current model curricula. 
University faculties live under many constraints, 
one of which might be addressing a new 
curriculum model. With the pressure to prepare 
their graduates to be relevant to the working 
world, attention must be paid to many factors. 
It is important to note that Apigian and Gambill 
gave numerous examples of the ability of faculty 
to take approaches to solve their own unique 
environment. Therefore, they state that no 
program is in full alignment with any model 
curriculum. 

4. CONCLUSION 

We have found that IS curricula have evolved 
significantly over the past fifty years. We have 
used the skill set in IS 2000 and augmented it 
back in time. We have also worked forward in 
time through 2012 incorporating IS 2010, NICE, 
and DAMA additions to the skills. Using this 
expanded skill set we were able to score 
curricula from 1972 through 2012 for their 
ability to generate the specific skills. 

Then by grouping the skills according to use by 
the various models, we were able to show that 
of the 138 total skills, 37 skills were either 
retired of too new to be included in any of the 
models. Of the remaining 101 skills, some were 
common to all programs (35), remaining skills 
were common for programs up to IS 2010 when 
a significant number were abandoned (64). IS 
2010 two skills in the enterprise computing 
realm. Possibly the most significant loss of skills 
in IS 2010 can be attributed to the deletion of a 
programming requirement. This appears to be 
inconsistent with the data of Apigian and Gambill 
that showed the overwhelming majority of IS 
programs housed in a school of business. 

While the world advances, many of the principles 
and skills of our discipline are recurring; they 
have existed over the fifty year period. These 
skills partially define the discipline. There is no 
doubt that new technology can and will impact 
the curriculum. With a current and future focus 
on powerful smart phones and similar devices, 
our definition of ubiquitous computing will have 
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to evolve another level. Likewise, security 
issues have risen to the level of extreme 
importance. Indeed, the curriculum Over the 
next 50 years curriculum may change more 
dramatically than the past 50 years Who will be 
the individuals making the important decisions in 
2060? 

5. REFERENCES 

ACM Curriculum Committee on Computer 
Science 1968. Curriculum 68: 

Recommendations for the Undergraduate 
Program in Computer Science. 
Communications of the ACM, 11:3, March 1968, 
pp. 151-197. 

Apigian, C. H. and Gambill, S. E. (2010). Are We 
Teaching the IS 2010 Model Curriculum? 
Journal of Information Systems Education, 
Volume 21, Number 4, Winter 2010, pp. 
411-420. 

Ashenhurst, R. L. (Ed.) (1972). A Report of the 
ACM Curriculum Committee on Computer 
Education for Management. Association for 
Computing Machinery, Inc., 1972. 

Bloom, Benjamin S. (Ed.) (1956). The 

Taxonomy of Educational Objectives: 
Classification of Educational Goals. 
Handbook 1: The Cognitive Domain. : 
McKay Press, New York 1956. 

Colvin, R. (2008). Information Systems Skills 
and Career Success, Masters Thesis, 
University of South Alabama, School of 
Computer and Information Sciences. 

Couger, J. (Ed.) (1973). Curriculum 

Recommendations for Undergraduate 
Programs in Information Systems, 
Communications of the ACM, Volume 16, 
Number 12, December 1973, pp. 727-749. 

Couger, J. D., Davis, G. B., Dologite, D. G., 
Feinstein, D. L., Gorgone, J. T., Jenkins, M., 
Kasper, G. M. Little, J. C., Longenecker, H. 
E. Jr., and Valachic, J. S. (1995). IS'95: 
Guideline for Undergraduate IS Curriculum, 
MIS Quarterly (19:3), 1995, pp. 341-360. 

Couger, J. D., Davis, G.B., Feinstein, D.L., 
Gorgone, J.T. and Longenecker, H.E. (1997). 
IS'.97: Model Curriculum and Guidelines for 
Undergraduate Degree Programs in 


11 ( 6 ) 
December 2013 


Information Systems, Data Base, Vol. 26 No. 
1, pp. 1-94. 

Davis, G.B., Couger, J. D., Feinstein, D.L., 
Gorgone, J.T. and Longenecker, H.E. "IS '97 
Model Curriculum and Guidelines for 

Undergraduate Degree Programs in 

Information Systems," ACM, New York, NY 
and AITP (formerly DPMA), Park Ridge, IL, 
1997. 

Davis, G., J. T. Gorgone, J. D. Couger, D. L. 
Feinstein, and H. E. Longenecker. (1997). 
IS'97: Model Curriculum and Guidelines for 
Undergraduate Degree Programs in 

Information Systems. ACM SIGMIS 
Database, 28(1). 

Dhillon, G. (2007). Principles of Information 
Systems Security, Text and Cases, John 
Wiley and Sons, New Jersey. 

DPMA 1981. DPMA Model Curriculum, 1981. 
Park Ridge, Illinois: Data Processing 

Management Association. 

DPMA 1986. DPMA Model Curriculum, 1986. 
Park Ridge, Illinois: Data Processing 

Management Association, 1986. 

Gorgone, John T., J. Daniel Couger, Gordon B. 
Davis, David L. Feinstein, George Kasper, 
and Herbert E. Longenecker 1994. 
"Information Systems '95," DataBase, 
Volume 25, Number 4, November 1994, pp. 
5-8. 

Gorgone, J.T., Davis, G.B. Valacich, J., Topi, H., 
Feinstein, D.L. and Longenecker. H.E. 
(2003). IS 2002 Model Curriculum and 
Guidelines for Undergraduate Degree 
Programs in Information Systems. Data Base 
34(1). 

Haigood, B. (2001). Classification of 
Performance Level Requirements of Current 
Jobs Within the Field of Information 
Systems, Masters Thesis, University of South 
Alabama, School of Computer and 
Information Sciences. 

Henderson, D., B. Champlin, D. Coleman, P. 
Cupoli, J. Hoffer, L. Howarth, K. Sivier, A., 
M. Smith, and E. Smith (2004). Model 
Curriculum Framework for Post Secondary 
Education Programs in Data Resource 
Management. The Data Management 


©2013 EDSIG (Education Special Interest Group of the AITP) 
www.aitp-edsig.org /www.isedj.org 


Page 75 



Information Systems Education Journal (ISEDJ) 
ISSN: 1545-679X 


Association International Foundation, 
Committee on the Advancement of Data 
Management in Post Secondary Institutions, 
Sub Committee on Curriculum Framework 
Development. 

IT 2008. IEEE/ACM Joint Task Force on 
Computing Curricula. Information 
Technology 2008, Curriculum Guidelines for 
Undergraduate Degree Programs in 
Information Technology, ACM and IEEE- 
Computer Society, November 2008. 

Retrieved at 

http://www.acm.org/education/education/cu 

rricula-recommendations 

Landry, J. P., Longenecker, H.E., Haigood, B. 
and Feinstein, D.L.. 2000. "Comparing 
Entry-Level Skill Depths Across Information 
Systems Job Types: Perceptions of IS 
Faculty," Proceedings of Sixth Americas 
Conference on Information Systems , Long 
Beach, CA. 

Longenecker, H.E., and Feinstein, D.L. (1991b.) 
"On Establishing Excellence in Information 
Systems," Journal of Information Systems 
Education, Volume 3, Number 1, Spring 
1991, pp. 26-31. 

Longenecker, H.E., Feinstein, D. L. (Eds.) 

(1991c). IS'90: The DPMA Model Curriculum 
for Information Systems for 4 Year 
Undergraduates. Park Ridge, Illinois: Data 
Processing Management Association. 

Longenecker, H.E., Feinstein, D.L., Couger, J.D., 
Davis, G.B. and Gorgone, J.T. (1995). 
"Information Systems '95: A Summary of 
the Collaborative IS Curriculum Specification 
of the Joint DPMA, ACM, AIS Task Force," 
Journal of Information Systems Education, 
Volume 6, Number 4, pp. 174-187. 

Longenecker, FI. E., Jr., D. L. Feinstein, J. D. 
Couger, G. B. Davis, and J. T. Gorgone 
(1995). Information Systems '95: A 

Summary of the Collaborative IS Curriculum 
Specification of the Joint DPMA, ACM, AIS 
Task Force. Journal of Information Systems 
Education, Volume 6, Number 4, pp. 174- 
187. 

Longenecker, FI. E. Jr, D. Flenderson, E. Smith, 
P. Cupoli, D. M. Yarbrough, A. M. Smith, M. 
L. Gillenson, and D. L. Feinstein (2006). A 
Recommendation for a Professional Focus 


11 ( 6 ) 
December 2013 


Area in Data Management for the IS2002 
Information Systems Model Curriculum. In 
The Proceedings of the Information Systems 
Education Conference 2006, v 23 (Dallas): 
§2115.ISSN: 1542-7382. 

NICE (2011). National Initiative for Cyber 
Security Education Strategic Plan: Building a 
Digital Nation, August 11, 2011, DRAFT 
National Initiative for Cybersecurity 
Education (NICE) Strategic Plan, Retrieved 
July 14, 2012: 

http://www.nist.gov/itl/comment_nice_8- 
11-11. cfm 

NICE (2010). NICE Cybersecurity Workforce 
Framework-Summary Booklet.pdf, National 
Initiative for Cybersecurity Education 
(NICE), Retrieved July 14, 2012: 

csrc.nist.gov/nice/framework/documents/NI 
CE-Cybersecurity-Workforce-Framework- 
Summary-Booklet.pdf 

NICE (2012). NICE Cyber Security Workforce 
Details, National Initiative for Cybersecurity 
Education (NICE), Retrieved July 14, 2012: 
http://csrc.nist.gov/nice/framework/, 

Nunamaker, J.F., Couger, J.D. and Davis, G.B. 
(1982). "Information Systems Curriculum 
Recommendations for the 80s: 
Undergraduate and Graduate Programs," 
Communications of the ACM, Volume 25, 
Number 11, November 1982, pp. 781-805. 

Teichroew, D (1971). "Education related for the 
use of computers in organizations", CACM 
14,9 (September 1971). 

Topi, FI., Valacich, J., Wright, R.T., Kaiser, K.M., 
Nunamaker, J.F., Sipior, J.C., and Vreede, 
G.J. (2010). IS 2010 Curriculum Guidelines 
for Undergraduate Degree Programs in 
Information Systems, Association for 
Computing Machinery (ACM), Association for 
Information Systems (AIS)", retrieved July 
14, 2012: 

http://www.acm.org/education/curricula/IS 
%202010%20ACM%20final.pdf 

Whitman, M.E. and Mattord, H.J. (2007). 
"Principles of Incident Response and Disaster 
Recovery", Cengage Technology, Boston. 

Whitman, M.E. and Mattord, FI.J. (2010). 
"Management of Information Security", 
Cengage Technology, Boston. 


©2013 EDSIG (Education Special Interest Group of the AITP) 
www.aitp-edsig.org /www.isedj.org 


Page 76 



Information Systems Education Journal (ISEDJ) 
ISSN: 1545-679X 


11 ( 6 ) 
December 2013 


Whitman, M.E. and Mattord, H.J. (2012). 

"Principles of Information Security, Fourth 
Edition", Cengage Technology, Boston. 


©2013 EDSIG (Education Special Interest Group of the AITP) 
www.aitp-edsig.org /www.isedj.org 


Page 77 



Information Systems Education Journal (ISEDJ) 
ISSN: 1545-679X 


11 ( 6 ) 
December 2013 


Appendix 1 

Table 1: Output Characteristics of Graduates 


(a) people 

ability to hear others, as well as listen to them; 

ability to describe individual and group behavior and to predict 

likely alternative future behavior in terms of commonly used variables of psychology and economics; 
ability to describe and predict task-oriented, time-constrained behavior in an organizational setting. 

(b) models 

ability to formulate and solve simple models of the operations research type; 

ability to recognize in context the appropriate models for situations commonly encountered. 

(c) systems 

ability to view, describe, define any situation as a system—specifying components, boundaries, and 
so forth; 

ability to apply this "systems viewpoint" in depth to some class of organizations—manufacturing 
firms, government bureaus, universities, hospitals, service providers, etc.; 
ability to perform an economic analysis of proposed resource commitments (includes ability to 
specify needs for additional information and to make a set of conditional evaluations if 
information is unavailable); 

ability to present in writing a summary of a project for management action (suitable to serve as a 
basis for decision); 

ability to present in writing a detailed description of part of a project, for use in completing or 
maintaining same. 

(d) computers 

knowledge of basic hardware/software components of computer systems, and their patterns of 
configuration; 

ability to program in a higher-level language; 

ability to program a defined problem involving data files and communications structures; 

ability to develop several logical structures for a specified problem; 

ability to develop several different implementations of a specified logical structure; 

ability to develop specifications for a major programming project, in terms of functions, modules and 

interfaces; 

knowledge of sources for updating knowledge of technology; 

ability to develop the major alternatives (assuming current technology) in specifying an information 
processing system, including data files and communications structures, to the level of major system 
components; 

ability to make an economic analysis for selecting among alternatives above, including identification 
of necessary information for making that analysis, and also to identify noneconomic factors; 
ability to make "rough-cut" feasibility evaluations (in terms of economic and behavioral variables) of 
proposed new techniques or applications of current technology, identifying critical variables and 
making estimates and extrapolations; 

ability to develop specifications for the computer-based part of a major information system, with 
details of task management and data base management components. 

(e) organizations 

knowledge of the function of purposeful organizational structure, and of the major alternatives for 
that structure; 

knowledge of the functional areas of an organization—operations, finance, marketing, product 
specification and development; 

ability to identify in an ongoing organizational situation the key issues and problems of each 
functional area; 

knowledge of typical roles and role behavior in each functional area; 

ability to identify possible short-term and long-term effects of a specified action on organizational 
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goals; 

ability to identify information needs appropriate to issues and roles above; 
knowledge of how information systems are superimposed on organizational 
patterns, on the operational, control, and planning levels; 
knowledge of techniques for gathering information; 

ability to gather information systematically within an organization, given specified information needs 
and/or specified information flows; 

ability to specify, given information needs and sources, several alternative sets of information 
transfers and processing to meet needs; 

ability to make "rough-cut" feasibility evaluations of such alternatives; 

ability to develop positive and negative impacts of a specified information system on specified parts 
of an organization; 

ability to develop specifications for a major information system, addressing a given organizational 
need, and determine the breakdown into manual and computer-based parts. 

(f) society 

ability to articulate and defend a personal position on some important issue of the impact of 
information technology and systems on society (important, as defined by Congressional interest, 
public press, semi-technical press, etc.); 

ability to develop several positive and several negative impacts of a specified information system in 
a specified part of society; 

ability, given such specifications of impacts, to perform a '"rough-cut" feasibility analysis of them in 
terms of behavioral and economic variables. 


Output Characteristics of Graduates: The text in this table is taken from Ashen hurst (1972) in its entirety. It is 
typical of similar tables expressed in later curriculum models. 
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Appendix 3. Graphical representation of Skill 
Depths Achieved for Indicated Model 
Curricula 
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Table 3. Skills Appropriate To Various Curriculum Models 
A. 21 Skills relatively common to all models 


73 

81 

86 

90 

02 

10 

Skills (current as of 2012) 

2 

3 

1 

3 

2 

2 

1.1.0 

Low level data structures 

2 

2 

2 

3 

3 

2 

1.1.3 

Algorithmic Design, Data, Object and File Structures 

2 

2 

1 

3 

4 

4 

1.3.1 

Modeling and design, construction, schema tools, DB systems 


1 


1 

4 

2 

1.4.2 

Networking (Lan/Wan) and Telecommunications 

2 

1 

2 

2 

3 

2 

1.5.6 

Privacy Impact 

3 

1 

2 

2 

2 

2 

2.1.1 

Learning Business Process and Environment 





2 

2 

2.1.6 

Enterprise Information Systems and Business Intelligence 

2 

2 

1 

2 

2 

2 

2.2.5 

Teams-team building, vision / mission development, Synergy 
building and problem solving; leadership 

1 

3 

2 

2 

4 

4 

3.1.1 

Strategic Utilization of Information Technology 


3 


2 

2 

4 

3.1.2 

IT Planning 


2 


2 

2 

3 

3.1.3 

IT and Organizational Systems 

3 

3 

3 

3 

4 

3 

3.1.4 

Information Systems Analysis and Design 


2 

2 

2 

2 

2 

3.1.5 

Decision Making 

2 

1 

1 

2 

2 

3 

3.1.6 

Systems Concepts, Use of IT, Customer Service 


1 

1 

1 

1 

3 

3.1.11 

Enterprise Information Systems Supporting Business Functions 

2 

1 

2 

2 

3 

2 

3.2.1 

Project Goal Setting and Planning 

1 

1 

2 

1 

1 

2 

3.2.2 

Monitor and Direct Resources and Activities, Team Leading 

2 

2 

2 

2 

2 

2 

3.2.3 

Coordinate Life Cycle Scheduling and Planning 

2 

2 

1 

2 

2 

3 

3.2.5 

Project Scheduling and Tracking 


1 

1 

1 

1 

2 

3.2.6 

Project Communications 

2 

1 

1 

1 

2 

2 

3.2.8 

Project Change Control 


B. 14 Skills relatively common to later curriculum 


73 81 86 90 02 10 Skills (current as of 2012) 


1 


2 

2 

1 


1 1 
1 



2 

2 

1.3.6 

Data Quality: dimensions, assessment, improvement 


3 

2 

1.4.5 

LAN/WAN Design and Management 

1 

2 

2 

1.5.1 

Information Assurance Model 


3 

2 

1.5.3 

Security Operations 



2 

1.5.4 

Security Policy 


3 

3 

2.1.3 

Business Problems and Appropriate Technical solutions, end- 
user solutions 

2 

2 

1 

2.1.4 

Business Law 

1 


3 

2.1.5 

Disaster Recovery 


1 

1 

2.1.9 

IT Standards 

2 

2 

2 

2.2.10 

Collaboration support by IT 

3 

2 

2 

2.2.11 

Impact of IT on Society 

3 

3 

2 

2.2.7 

Ethics-theory/concepts, setting an ethical example 

2 

2 

2 

3.1.9 

Systems Engineering Techniques 


1 

2 

3.2.7 

Risk Management and Mitigation 


C. 53 Skills relatively common to later curricula (dropped by IS2010) 


73 81 86 90 02 


10 Skills (current as of 2012) 


1 1 

2 2 2 3 3 

3 3 2 3 3 

1 


1.1.10 

Code Generators 

1.1.17 

Testing 

1.1.18 

Procedural Languages 

1.1.19 

Object Oriented Languages 
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3 


3 

2 

1.1.2 

Application Development-requirements, specs, developing, 

HCI considerations 

2 



2 

1.1.23 

Information Systems 



2 

2 

1.1.5 

Client Server Software Development 



3 

1 

1.1.6 

HCI Principles and Paradigms 


2 


2 

1.1.9 

Prototype 




3 

1.2.1 

Web page Development--HTML, page editors, tools 




2 

1.2.2 

Web programming-thin client, ASP, ASPX, ODBC, CGI, E- 
commerce, web services, scripting 




2 

1.2.3 

Web Systems Development Tools 

1 

1 

2 

3 

1.3.2 

Triggers, Stored Procedures, Audit Controls: Design / 
Development 

1 

2 

1 

1 

1.3.3 

Administration: security, safety, backup, repairs, replicating 


1 

1 

2 

1.3.8 

Data sources and advanced types 

3 

2 

2 

3 

1.4.1 

Computer Systems Hardware 


1 

1 

2 

1.4.3 

Operating Systems Management-multi platforms/protocols, 
Win/Unix/Linux/VM 

3 

2 

1 

2 

1.4.4 

Computer Systems Software-OS fundamentals, resource mgt 
concepts 




2 

1.4.6 

Systems Configuration, Operation, Administration 

2 


2 

2 

1.4.9 

End-user interface 




3 

1.5.8 

Information Systems Email Management 




2 

1.5.9 

Information Technology Security Principles 


2 


1 

2.1.13 

Information Center Service 



2 

2 

2.1.2 

Accounting, Distribution, supply chain management, Finance, 
HR, Marketing, Production, payroll, inventory processing 

1 



2 

2.1.7 

Modes of Business 



1 

1 

2.1.8 

Regulations 



1 

2 

2.2.1 

Learning to learn 


1 


2 

2.2.12 

IT Career Paths 



1 

2 

2.2.13 

HCI Principles: underpinnings 




2 

2.2.14 

Individual behavior 

1 



1 

2.2.15 

Cognition 

1 

1 

1 

1 

2.2.16 

Develop Consultant Characteristics 

1 

2 

2 

3 

2.2.2 

Professionalism-self directed, leadership, time management, 
certification, conferences 

1 


2 

2 

2.2.3 

Personal Skills-encouraging, listening, being Organized, 
principles of motivation 

1 

1 


1 

2.2.4 

Professionalism-committing to and completing work 

1 


3 

2 

2.2.6 

Communication-oral, written, multimedia, empathetic listening 

1 



2 

2.2.8 

Critical Thinking 




2 

2.3.4 

IT effects on Individuals 


3 


2 

2.3.5 

PC Impact 


2 



2.4.1 

History 


2 



2.4.2 

Work station 


3 


3 

2.4.3 

Personal productivity 




3 

2.4.4 

Internet access 


1 


3 

2.4.5 

E-mail 


1 


3 

2.4.6 

Business software 


3 


3 

2.4.7 

Spread sheets 


1 


3 

2.4.8 

Database 


2 

3 

4 

3.1.10 

End-User Systems 




2 

3.1.12 

Emerging Technology 


1 

1 

1 

3.1.17 

Facilities Management 



1 

1 

3.1.8 

CMMI and Quality Models 




1 

3.2.10 

Project Close-down 




1 

3.2.4 

Apply concepts of continuous improvement 
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D. 11 Skills relatively common to earlier & later curricula (dropped by IS2010) 


73 81 86 


90 02 10 Skills (current as of 2012) 


3 3 3 4 3 

3 2 2 3 

2 2 

3 2 2 2 3 

2 2 2 2 2 

2 2 12 

2 12 2 2 

1 2 
112 
1 

11112 


1.1.1 Programming-principles, objects, algorithms, modules, testing 
1.1.4 Problem Solving-identify problems, systems concepts, 
creativity 

1.3.9 Data Models 

2.1.10 IT Support for Business Functions 

2.2.9 Mathematical Fundamentals 

3.1.07 Systems Theory and Quality Concepts 

3.1.13 Systems Roles in Organizations 

3.1.14 Organizational Models 

3.1.15 Metrics and Improvement 

3.1.19 Decision Structure 

3.2.9 Change Process 


E. 24 Skills relatively common to earlier curricula (dropped in later models) 


73 

81 

86 

90 02 

10 Skills (current as of 2012) 

3 

1 



1 . 1.11 

Storage Management 

1 

1 



1.1.12 

Multiprogramming and Multiprocessing 

3 

3 

2 


1.1.13 

File Systems 

1 

3 


1 

1.1.14 

Machine Structures 


3 



1.1.15 

Computer Operations 

2 

2 



1.1.16 

Systems of Programs 

2 

2 

2 


1.1.21 

Input Devices 

2 

2 

2 


1.1.22 

Output Devices 

2 




1.4.07 

Inter-systems Communications 

2 

1 



1.4.10 

Communication system hardware 


1 



1.4.11 

Communication system organization 

3 

1 



2.1.11 

Operational Analysis 

2 

1 



2.1.12 

Managing the IS Function 

1 


2 


2.3.1 

Historical perspectives 

1 


2 


2.3.2 

The computer industry 

1 


1 


2.3.3 

Job displacement 

2 

3 



3.1.16 

Flardware selection, acquisition, and installation for project 

2 


1 

1 

3.1.18 

Maintenance Programming 


1 


1 

3.1.20 

Decision Tools 


2 

2 


3.1.21 

Structured development 


1 

1 


3.1.23 

Screen Design 



1 


3.1.24 

Frameworks and Libraries 

2 


1 


3.1.25 

Reports Development 



1 


3.1.27 

Develop cash audits 


F. 2 Skills added uniquely in IS2010 

73 81 86 90 02 10 Skills (current as of 2012) 

1 1.3.4 Metadata: architectures, systems, and administration 

2 1.3.5 Data Warehouse: design, conversions, reporting 
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G. 13 

Skills added based on NICE specifications (2012) but not in any curriculum model 

G 

1.1.20 

Logic Programming 

G 

1.1.7 

Digital Media 

G 

1.1.8 

Software Security 

G 

1.2.4 

Web Security and Vulnerability 

G 

1.3.7 

Database Security 

G 

1.4.8 

Data mapping and exchange 

G 

1.5.2 

Security Mechanisms 

G 

1.5.5 

Security Attacks 

G 

1.5.7 

Information Assurance Systems 

G 

3.1.22 

Object Oriented Development 

G 

3.1.26 

Develop Audit Control Reports 

G 

3.1.28 

Audit analysis of separation of function 

G 

3.1.29 

Audit risk and disaster recovery strategies 
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